Dopamine D2-like receptor in the nucleus accumbens is involved in the antinociceptive effect of nitrous oxide.
The mechanism of the antinociceptive effects of nitrous oxide (N(2)O) has not been completely elucidated. On the other hand, numerous studies have indicated that mesolimbic dopaminergic neurons, which are thought to be involved in rewarding and reinforcement processes, play important roles in the supraspinal pain-suppression system. We hypothesized that the mesolimbic dopaminergic system is involved in the antinociceptive effect of N(2)O. Adult male Fischer rats were used in this study. To examine whether the dopaminergic system is activated by N(2)O, frozen sections of the ventral tegmental area of rats exposed to 75% N(2)O were double-stained for c-Fos and tyrosine hydroxylase. To clarify whether the dopaminergic system is involved in the antinociceptive action of N(2)O, saline or raclopride, a dopamine D(2)-like receptor antagonist, was injected into the nucleus accumbens (NAc) shell region. After exposure to 25% oxygen-75% nitrogen or 25% oxygen-75% N(2)O for 30 min, rats were subjected to formalin test, and the spinal cord was examined immunohistochemically. Exposure to 75% N(2)O increased c-Fos expression in tyrosine hydroxylase-positive cells in the ventral tegmental area. Raclopride, injected into the NAc shell region, attenuated the antinociceptive effect of N(2)O in the formalin test, and blocked the suppressive effect of N(2)O on the formalin-induced c-Fos expression in the dorsal horn of the spinal cord by N(2)O. It is possible that inhalation of N(2)O activates mesolimbic dopaminergic neurons, and that the antinociceptive effect of N(2)O is at least partially mediated by dopamine D(2)-like receptors in the NAc shell region.